Memorandum

To: Stephanie Vaughn, EPA Region 2
Elizabeth Buckrucker, USACE

From: Frank Tsang and Sharon Budney
Date: November 10, 2011

Subject: Toxicity Test, Bioaccumulation Split Sample Data Comparison and Comments on
the CPG Draft 2009 Bioaccumulation Tissue Chemistry Data for the Lower Passaic
River Study Area, September 19, 2011

At the request of the United State Environmental Protection Agency (USEPA) and the United States
Army Corps of Engineers (USACE), CDM Federal Programs Corporation (CDM) reviewed the Draft 2009
Bioaccumulation Tissue Chemistry Data report for the Lower Passaic River Study Area, dated
September 19, 2011, prepared by Windward Environmental LLC on behalf of the Cooperating Parties
Group (CPG) for the Lower Passaic River (LPR) Restoration Project.

As a part of the 2009 LPR investigation the Louis Berger Group, Inc. (LBG) collected split samples of
sediment, fish tissue, crab tissue, and worm tissue for laboratory analysis during the 2009 Fish and
Benthic Tissue Sampling program conducted by the Cooperating Parties Group (CPG) for the LPR
Remedial Investigation (RI). Split sample toxicity tests using test organisms were also conducted.

The following information has been extracted from LBG’s memorandum of September 27, 2011 titled
Split Sample Data Comparison 2009 Lower Passaic River Fish and Benthic Tissue Sampling Oversight,
table and figure numbers have been modified from the original document to minimize confusion in
their sequencing within this summary:

Samples will be referred to as CPG samples or USEPA samples for clarity. The significant
bioaccumulation split sample comparison findings are summarized below.

1 Worm Tissue Comparison. The worm tissue split sample comparison was constrained because
two split sample pairs only (10% of 20 CPG samples) were generated by the oversight
program. In cases where both the CPG laboratory and the USEPA laboratory generated
detected results, the percent difference generally met the criteria.

7 Toxicity Testing. The toxicity test result pairs met the percent difference criteria for organism

survival except for one instance; however, all but one of the result pairs failed to meet the

percent difference criteria for organism growth with the CPG results consistently higher than
the USEPA laboratory results.

Oversight Program Summary

Oversight was conducted in accordance with the Final Oversight Quality Assurance Project Plan
(QAPP) for Biological Sampling, Community Surveys, Toxicity and Bioaccumulation Testing prepared
by Malcolm Pirnie, Inc. and Battelle (August 2009) and associated approved QAPP modifications.

1
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The bioaccumulation split sample program consisted of:

T 2 worm tissue split samples from bicaccumulation testing

T 5 Ampelisca abdita 10-day survival toxicity tests

1 5 Chironomus dilutus 10-day survival and growth toxicity tests

1 10 Hyalella azteca 28-day survival and growth toxicity tests (5 freshwater and 5 estuarine
tests)

Data Comparison Methodology

To examine the parent and split sample datasets for potential bias, CPG sample and USEPA split

sample data were plotted in three different formats for selected analytical parameters:

T Aline plot of absolute concentration for the paired samples. The line plot provides insight on
the relative magnitudes and patterns of concentrations measured by both analytical programs
for the paired samples.

1 A bivariate scatter plot of the detected concentrations. The bivariate scatter plot illustrates
the relationship between the CPG sample and USEPA split sample data, and in particular,
highlights potential systematic bias if the points fall consistently above or below the 1:1 line.

T Aline plot of percent difference. The percent difference (%D) is defined as the difference
between the USEPA and CPG sample concentrations, divided by the USEPA sample
concentration. Consequently, a negative %D indicates a CPG result that is higher than the
USEPA result, while a positive %D indicates a CPG result that is lower than the USEPA result.
This plot provides a visual indication of the extent of positive and negative differences
between the two datasets. The red dashed lines on the plot correspond to 40%D and -67%D.
These criteria correspond to 50% relative percent difference (RPD, the CPG’s field duplicate
acceptance criterion), converted to %D values. Note that RPD and %D are similar
mathematical functions that allow a comparison of two values. %D is commonly used when
one of the two values is known or accepted, whereas RPD is more commonly used when both
values are uncertain (for example, for comparison of field duplicates).

In addition to the preparation of the above listed data comparison plots (Figures 1 through 49) the
tests described below were also conducted for the CPG and USEPA data pairs where a result was
obtained above the detection limit for both samples. The findings of these tests are summarized in
Table 1.

1 The average and standard error was calculated for the ratio of CPG result to USEPA result
(result greater than 1 indicates on average that the CPG’s laboratory detected higher
concentrations for a particular parameter; result less than 1 indicates that on average the
USEPA laboratory detected a higher concentration of a particular parameter).

T %D was compared to the criteria of 40%D and -67%D (equivalent to 50% RPD). The 50% RPD

criteria are derived from the CPG’s field duplicate evaluation criterion.

1 The Wilcoxon Signed Rank test was used to calculate p-values. The p-value is an indicator of

the presence of a bias or difference between the datasets. P-values less than 0.05 indicate a

statistically significant difference between results.

Table 1 also contains the column “Overall Split Sample Comparison (Same or Different),” which
presents the judgment of the data reviewers regarding the comparability of the split sample data. An
opinion that the datasets were comparable (entry of “Same”) was based on the following lines of
evidence and associated criteria:

T Average ratio of CPG to USEPA data within 0.7 to 1.3.
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T %D within 40% to -67% for the majority of the sample pairs (one or two exceedances
permitted if other lines of evidence indicated comparability of the CPG and USEPA data).

Tl No statistical bias.

Where the cells in Tables 1 contain multiple values, the second value was calculated with outliers

removed from the comparison.

Worm Tissue (Bioaccumulation Testing)

The data comparison for worm tissue was constrained because the oversight program yielded two
split sample pairs only (10% of 20 CPG samples, as per the planned split sampling frequency). P-values
could not be calculated due to the small dataset. Where both the CPG laboratory and the USEPA
laboratory provided detected results, the %D was generally within the acceptable range.

Toxicity Test Data

The split sample toxicity testing results generated by American Aquatic Testing, Inc. (USEPA
laboratory) were reviewed by Battelle to evaluate the data quality (refer to attached Verification
Reports). The following data verification findings were provided by Battelle:

T Ampelisca abdita (A. abdita) 10-day survival tests — oversight data are acceptable without
reservation.

T Chironomus dilutus (C. dilutus) 10-day survival and growth tests — data are acceptable with
reservations because hardness varied beyond the QAPP requirements and may have impacted
the bioavailability of metals to the test organisms.

T Hyalella azteca (H. azteca) 28-day survival and growth estuarine tests — data are acceptable
with reservations due to excessive variation in alkalinity and hardness compared to the QAPP
requirements.

T H. azteca 28-day survival and growth freshwater tests — data are acceptable with reservations

due to variation in hardness.

The comparison of the CPG and USEPA laboratory toxicity test survival and growth results is presented
in Tables 2a and 2b. With the exception of one H. azteca test, the results pairs for mean survival met
the %D criteria (see Table 2a). For the growth data, the comparison was strikingly different with all
but one sample pair exceeding the %D criteria. The CPG growth data were consistently higher than
the USEPA data.

Comments on the September 19, 2011 CPG Draft 2009 Bioaccumulation Tissue Chemistry Data for the
Lower Passaic River Study Area are included on the attached pages.
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COMMENTS

DRAFT 2009 BIOACCUMULATION TISSUE CHEMISTRY DATA FOR THE LOWER PASSAIC RIVER STUDY AREA

DATED SEPTEMBER 19, 2011

No. Page No. Specific Comments
Page 2, First « . v . . .
1| paragraph, Second Please. delete “analytical data”, or revise .approprlat.ely when referring to Table 1-1 as no
analytical data were collected during the habitat and avian surveys.
sentence
Under the Column titled “QAPP/Sampling Plan Citation” the AECOM’s QAPPs for RM 10.9
2 | Page 3, Table 1-1 and small-volume CWCM are listed as in preparation. Please revise with the correct dates as
both the draft and final RM 10.9 and small-volume CWCM QAPPs have been completed.
3 | Page 13, Section 3.1 It is recommended that text be included to provide an explanation as to why a screening test was
i ) not run prior to the V. virens test initiation as noted for L. variegatus in Section 3.1.2.
Please provide a more detailed explanation as to why the 4-day screening test was conducted on
4 Page 15, First L. varigatus. Was this driven because of concerns of toxicity associated with salinity or quality
paragraph of test organisms? In addition, it is suggested that a brief discussion of test results be included
other than just referencing Appendix H.
Page 18, Second The text states that 66 grams of tissue was required for analysis and that all N. virens samples
5 | paragraph, second and | had sufficient mass; however, one N. virens sample weighed 63 grams. Please revise the text
third sentences appropriately.
6 | Page 19, Table 3-5 The number of Lumbriculus samples (13/15) submitted for pesticide analysis differs from those
’ presented in Table 3 of Appendix A (12/15). Please revise accordingly.
The text states that 13 pesticides were detected in N. virens samples and 16 in L. variegates.
Page 46, Second Review of Table 4-8 indicates a total of 10 and 19, respectively. These totals do not take into
7 | paragraph, first account total concentrations of parent compounds and isomers. It appears that the discrepancy
sentence lies within including these values with individual compounds; however, it is still unclear how the
total values of 13 and 16 were derived. Please clarify, and if needed, revise accordingly.
8 Page 59, Section 5.8, The sentence begins with “Nine-five percent of the samples...” It seems as though the writer

last sentence

meant ninety-five percent... Please review this statement and revise accordingly
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Table 1 - 2009 Lower Passaic River Worm Tissue Split Sample Comparison Summary Table

Number of

Split Sample

Number of Split Sample Pairs where | Average Ratio of

Detected Concentrations were

CPG to LSEPA with

Comparison to Percent
Difference Criteria (for

P Value (for
detected

Presence of
Statistical Bias

Overall 5plit Sample
Comparison (Same or

Pairs

Reported by USEPA and CPG

Standard Error (for

detected pairs)

pairs)

{Yes or No)

Different)

Dioxin/Furans
1,2,3,4,6,7,8HpCDD 2 2 0.95£0.029 Within Range NA NA Inconclusive
1,2,3,4,6,7,8HpCDF 2 2 1+£0.033 Within Range NA NA Inconclusive
2,3,7,8-TCDD 2 2 1.1+£0.059 Within Range NA NA Inconclusive
2,3,7,8TCDF 2 2 0.86 £ 0.054 Within Range NA NA Inconclusive
OCDD 2 2 1.1+0.049 Within Range NA NA Inconclusive
OCDF 2 2 1.2+0.12 Within Range NA NA Inconclusive
Total TCDD 2 2 1.1+£0.11 Within Range NA NA Inconclusive
Metals
Arsenic 2 2 0.86 + 0.082 Within Range NA NA Inconclusive
Barium 2 2 0.76+0.11 Within Range NA NA Inconclusive
Cadmium 2 1 1+0 Within Range NA NA Inconclusive
Chromium 2 2 1+0.012 Within Range NA NA Inconclusive
Cobalt 2 2 1+0.045 Within Range NA NA Inconclusive

Outside of Range for one %////’// 1
Copper 2 2 1.6 £0.14 samples NA NA W %
Iron 2 2 1.1+ 0.046 Within Range NA NA Inconclusive
Lead 2 2 1.2+£0.29 Within Range NA NA Inconclusive

Outside of Range for two ! /////////////////
Mercury 2 2 5.3+£0.33 samples NA NA inconc! A |
Nickel 2 2 1+0.075 Within Range NA NA Inconclusive
Zinc 2 2 0.93+0.00075 |Within Range NA NA Inconclusive
PAH

Outside of Range for two %%///////////5/////
Anthracene 2 2 0.44 £0.034 samples NA NA nconclusive ;})%%
Benzo[alanthracene 2 2 1+£0.15 Within Range NA NA Inconclusive
Benzo[a]pyrene 2 NA NA NA Inconclusive
Chrysene 2 2 0.87 £0.012 Within Range NA NA Inconclusive
Fluoranthene 2 2 0.81+£0.043 Within Range NA NA Inconclusive
Indeno[1,2,3-cd]pyrene 2 NA NA NA Inconclusive
Naphthalene 2 NA NA NA Inconclusive

Outside of Range for one %/////////////4//{)///)/%///)////‘
Phenanthrene 2 2 0.68 £ 0.098 samples NA NA %%}MM/}//% %
Pyrene 2 2 1.1+ 0.057 Within Range NA NA Inconclusive
Pesticides
2,4-DDD 2 NA NA NA Inconclusive
2,4-DDE 2 NA NA NA Inconclusive
2,4-DDT 2 NA NA NA Inconclusive
4,4'-DDD 2 2 0.99 £ 0.047 Within Range NA NA Inconclusive
4,4-DDE 2 NA NA NA Inconclusive
4,4’-DDT 2 NA NA NA Inconclusive
Dieldrin 2 2 1.1+£0.045 Within Range NA NA Inconclusive
gamma-Chlordane 2 2 1.2+£0.18 Within Range NA NA Inconclusive
Percent Lipids

Outside of Range for two %//%//ﬂ//////
Percent Lipids {Bligh-Dyer 1959 Method) 2 2 3.2+£0.17 samples NA NA inconclu ////////////%g
Percent Lipids {Laboratory SOP MSU-018
RO5) 1 1 0.87+0 Within Range NA NA Inconclusive
PCB
Total PCB 2 2 0.95+0.0035 |Within Range NA NA Inconclusive
3,3',4,4'-Tetrachlorobiphenyl (BZ 77) 2 2 0.97+0.02 Within Range NA NA Inconclusive
3,4,4',5-Tetrachlorobiphenyl (BZ 81) 2 1 Within Range NA NA Inconclusive
2,3,3',4,4"-Pentachlorobipheny! (BZ 105) 2 2 1+0.017 Within Range NA NA Inconclusive
2,3,4,4',5-Pentachlorobiphenyl (BZ 114) 2 2 0.97 £0.023 Within Range NA NA Inconclusive
2,3',4,4' 5-Pentachlorobiphenyl (BZ 118) 2 2 1+0.036 Within Range NA NA Inconclusive
2,3',4,4' 5-Pentachlorobiphenyl (BZ 123) 2 2 1.1 £0.0045 Within Range NA NA Inconclusive
3,3',4,4' 5-Pentachlorobiphenyl (BZ 126) 2 1 Within Range NA NA Inconclusive
2,3,3',4,4',5-Hexachlorobiphenyl +
2,3,3',4,4',5'-Hexachlorobiphenyl (BZ
156 + BZ 157) 2 2 1+0.054 Within Range NA NA Inconclusive
2,3',4,4',5,5-Hexachlorobiphenyl (BZ 167) 2 2 0.98 £ 0.025 Within Range NA NA Inconclusive
3,3',4,4',5,5-Hexachlorobipheny! (BZ 169) 2 0 Within Range NA NA Inconclusive
2,3,3',4,4',5,5-Heptachlorobiphenyi
(BZ 189) 2 2 1.1+ 0.086 Within Range NA NA Inconclusive
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Table 2a - 2009 Lower Passaic River Toxicity Test Split Sample Comparison

Or m Type
Sample Location ID

Mean Percent Survival

. Relative Percent

-
LPRTO1F Ampelisca abdita 82 81 1.2
LPRTO1G Ampelisca abdita 98 92 6.3
LPRTO2A Ampelisca abdita 86 85 1.2
LPRTO2F Ampelisca abdita 74 79 6.5
LPRTO3A Ampelisca abdita 90 58 43.2
LPRT11A Chironomus dilutus 87.5 76.3 13.7
LPRT11C Chironomus dilutus 77.5 78.8 1.6
LPRT11D Chironomus dilutus 93.8 83.8 11.3
LPRT11E Chironomus dilutus 92.5 87.5 5.6
LPRT16A Chironomus dilutus 97.5 70 32.8
LPRTO1F Hyalella azteca 85 87.5 2.9
LPRTO1G Hyalella azteca 87.5 82.5 5.9
LPRTO2A Hyalella azteca 75 80 6.5
LPRTO2F Hyalella azteca 82.5 83.8 1.5
LPRTO3A Hyalella azteca 87.5 76.3 13.7
LPRT11A Hyalella azteca 88.8 79.4 11.2
LPRT11E Hyalella azteca 50 76.3 41.6
LPRT16A Hyalella azteca 58.8 66.7 125

Table 2b - 2009 Lower Passaic River Toxicity Test Split Sample Comparison

Sample Location ID
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Figure 1a: Line Plot of 1,2,3,4,6,7,8 HpCDD Concentrations
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Figure 1b: Bivariate Plot of 1,2,3,4,6,7,8-HpCDD Concentrations
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Figure 2a: Line Plot of 1,2,3,4,6,7,8 HpCDF Concentrations
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Figure 3a: Line Plot of 2,3,7,8-TCDD Concentrations
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Figure 3b: Bivariate Plot of 2,3,7,8-TCDD Concentrations
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Figure 4a: Line Plot of 2,3,7,8-TCDF Concentrations
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Figure 4b: Bivariate Plot of 2,3,7,8-TCDF Concentrations
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Figure 5a: Line Plot of OCDD Concentrations
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Figure 6a: Line Plot of OCDF Concentrations
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Figure 7a: Line Plot of Total TCDD Concentrations
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Figure 7b: Bivariate Plot of Total TCDD Concentrations
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Figure 8a: Line Plot of Arsenic Concentrations
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Figure 8b: Bivariate Plot of Arsenic Concentrations
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Figure 8c: Line Plot of Arsenic Percent Differences
2500% when USEPA and CPG both had Detected Concentrations
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Figure 9a: Line Plot of Barium Concentrations
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Figure 9b: Bivariate Plot of Barium Concentrations
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Figure 9c¢: Line Plot of Barium Percent Differences
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Figure 10a: Line Plot of Cadmium Concentrations
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Figure 10b: Bivariate Plot of Cadmium Concentrations
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Figure 11a: Line Plot of Chromium Concentrations
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Figure 11b: Bivariate Plot of Chromium Concentrations
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Figure 11c: Line Plot of Chromium Percent Differences
2500% when USEPA and CPG both had Detected Concentrations
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Figure 12a: Line Plot of Cobalt Concentrations
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Figure 12b: Bivariate Plot of Cobalt Concentrations
0.14
% Measured Data : : ; ; ;
0.12 e e e e R e LT
e 11 Line
= . | : | ¢
< 01 grommmomooeen T [T P T T g o [T
oo i i i i H H
E 008 Fomccao e e S e o e o
3 : : | ! : :
E 006 Fommommmmnan TN - e e e
5 ! | | ; ! :
004 Foccoc e L B e e e a2 e,
3] : ; | i ; :
H i i i i H
002 oo oo T b B S R
i i H ) i i
H H i H H H
0
0 0.02 0.04 0.06 0.08 0.1 0.12 0.14
USEPA Split Sample (mg/kg)
Figure 12c: Line Plot of Cobalt Percent Differences
2500% when USEPA and CPG both had Detected Concentrations
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Figure 13a: Line Plot of Copper Concentrations
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Figure 13b: Bivariate Plot of Copper Concentrations
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Figure 13c: Line Plot of Copper Percent Differences
2500% when USEPA and CPG both had Detected Concentrations
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Figure 14a: Line Plot of Iron Concentrations
78
26 e JSEPA Split Sample
® awfffpme CPG Split Sample
< 74
oo
£
e e T
L
B 70 e
=
c
G BB e
c
Q
o B el e o o o ] ] o ] o 1 o o ] o o ] o o o
64
& Q
S &
& &K
Sample ID
Figure 14b: Bivariate Plot of Iron Concentrations
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Figure 14c: Line Plot of Iron Percent Differences
2500% when USEPA and CPG both had Detected Concentrations
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Figure 15a: Line Plot of Lead Concentrations
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Figure 15b: Bivariate Plot of Lead Concentrations
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Figure 15c: Line Plot of Lead Percent Differences
2500% when USEPA and CPG both had Detected Concentrations
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Figure 16a: Line Plot of Mercury Concentrations
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Figure 16b: Bivariate Plot of Mercury Concentrations
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Figure 16c¢: Line Plot of Mercury Percent Differences
2500% when USEPA and CPG both had Detected Concentrations
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Figure 17a: Line Plot of Nickel Concentrations
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Figure 17b: Bivariate Plot of Nickel Concentrations
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Figure 17c: Line Plot of Nickel Percent Differences
2500% when USEPA and CPG both had Detected Concentrations
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Figure 18a: Line Plot of Zinc Concentrations
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Figure 18b: Bivariate Plot of Zinc Concentrations
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Figure 18c: Line Plot of Zinc Percent Differences
2500% when USEPA and CPG both had Detected Concentrations
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Figure 19a: Line Plot of Anthracene Concentrations
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Figure 19b: Bivariate Plot of Anthracene Concentrations
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Figure 19c: Line Plot of Anthracene Percent Differences
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Figure 20a: Line Plot of Benzo(a)anthracene Concentrations
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Figure 20b: Bivariate Plot of Benzo(a)anthracene Concentrations
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Figure 20c: Line Plot of Benzo(a)anthracene Percent Differences
250% when USEPA and CPG both had Detected Concentrations
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Figure 21a: Line Plot of Benzo(a)pyrene Concentrations
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Figure 21b: Bivariate Plot of Benzo(a)pyrene Concentrations
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Figure 22a: Line Plot of Chrysene Concentrations
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Figure 22b: Bivariate Plot of Chrysene Concentrations
30
i i i i
& Measured Data : : : :
25 w—1:11line [T TTCTCTooT T T e it
B . : : : :
A o o I o e
3 i i i i i
2 ! : | 1 |
%_ 15 - Jo o o B A o I e e o e R il [
E i i i i i
g : ; i ; ;
v 3
I R SSEE booemen e P P
(=} i i i i i
i i i i H
S T L R . —
H i i i H
H H H H H
H i i i i
0
0 5 10 15 20 25 30
USEPA Split Sample {ug/kg)
Figure 22c: Line Plot of Chrysene Percent Differences
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Figure 23a: Line Plot of Fluoranthene Concentrations
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Figure 23b: Bivariate Plot of Fluoranthene Concentrations
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Figure 24a: Line Plot of Indeno[1,2,3-cd]pyrene Concentrations
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Figure 24b: Bivariate Plot of Indeno[1,2,3-cd]pyrene Concentrations
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Figure 25a: Line Plot of Naphthalene Concentrations
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Figure 25b: Bivariate Plot of Naphthalene Concentrations
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Figure 26a: Line Plot of Phenanthrene Concentrations
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Figure 26b: Bivariate Plot of Phenanthrene Concentrations
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Figure 27a: Line Plot of Pyrene Concentrations
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Figure 27b: Bivariate Plot of Pyrene Concentrations
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Figure 28a: Line Plot of 2,4'-DDD Concentrations
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Figure 28b: Bivariate Plot of 2,4-DDD Concentrations
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Figure 29a: Line Plot of 2,4'-DDE Concentrations
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Figure 29b: Bivariate Plot of 2,4-DDE Concentrations
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Figure 29c: Line Plot of 2,4"-DDE Percent Differences
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Figure 30a: Line Plot of 2,4'-DDT Concentrations
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Figure 30b: Bivariate Plot of 2,4-DDT Concentrations
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Figure 30c: Line Plot of 2,4"-DDT Percent Differences
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Figure 31a: Line Plot of 4,4-DDD Concentrations
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Figure 31b: Bivariate Plot of 4,4-DDD Concentrations
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Figure 32a: Line Plot of 4,4'-DDE Concentrations
1.4
wipue JSEPA Split Sample
1.2
= wmlfffus CPG Split Sample
= T e GO S S S
S
o
2
c [0 I
2 .
=
B 06 dommmmmmm e
=
[=
]
© 04 e e e e
G
o
0.2 b = = o
s}
5 ®
Q)
QQL\ Qég
N N
Open symbol represents a nondetect concentration
shown as half the quanitation limit. Sample ID
Figure 32b: Bivariate Plot of 4,4-DDE Concentrations
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Figure 32c: Line Plot of 4,4"-DDE Percent Differences
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Figure 33a: Line Plot of 4,4'-DDT Concentrations
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Figure 33b: Bivariate Plot of 4,4-DDT Concentrations
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Figure 33c: Line Plot of 4,4"-DDT Percent Differences
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Figure 34a: Line Plot of Dieldrin Concentrations
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Figure 34b: Bivariate Plot of Dieldrin Concentrations
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Figure 34c: Line Plot of Dieldrin Percent Differences
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Figure 35a: Line Plot of gamma-Chlordane Concentrations
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Figure 35b: Bivariate Plot of gamma-Chlordane Concentrations
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Figure 35c¢: Line Plot of gamma-Chlordane Percent Differences
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Figure 36a: Line Plot of Percent Lipids Concentrations
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Figure 36b: Bivariate Plot of Percent Lipids Concentrations
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Concentration (%)

Figure 37a: Line Plot of Percent Lipids Concentrations (EPA Bligh Dyer)
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Figure 38a: Line Plot of Total PCB Concentrations
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Figure 38b: Bivariate Plot of Total PCB Concentrations
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Figure 39a: Line Plot of 3,3',4,4"-Tetrachlorobiphenyl
(BZ 77) Concentrations
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Figure 39b: Bivariate Plot of 3,3',4,4'-Tetrachlorobiphenyl
(BZ 77) Concentrations
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Figure 40a: Line Plot of 3,4,4',5-Tetrachlorobiphenyl
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Figure 40b: Bivariate Plot of 3,4,4',5-Tetrachlorobiphenyl
(BZ 81) Concentrations
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Figure 40c: Line Plot of 3,4,4',5-Tetrachlorobiphenyl (BZ 81) Percent Differences
when USEPA and CPG both had Detected Concentrations
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Figure 41a: Line Plot of 2,3,3',4,4"-Pentachlorobiphenyl
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Figure 41b: Bivariate Plot of 2,3,3',4,4'-Pentachlorobiphenyl
(BZ 105) Concentrations
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Figure 41c: Line Plot of 2,3,3',4,4'-Pentachlorobiphenyl (BZ 105) Percent Differences
2505 when USEPA and CPG both had Detected Concentrations
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Figure 42a: Line Plot of 2,3,4,4',5-Pentachlorobiphenyl
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Figure 42b: Bivariate Plot of 2,3,4,4',5-Pentachlorobiphenyl
(BZ 114) Concentrations
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Figure 42c: Line Plot of 2,3,4,4',5-Pentachlorobiphenyl (BZ 114) Percent Differences
2505 when USEPA and CPG both had Detected Concentratons
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Figure 43a: Line Plot of 2,3',4,4',5-Pentachlorobiphenyl
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Figure 43b: Bivariate Plot of 2,3',4,4',5-Pentachlorobiphenyl
(BZ 118) Concentrations
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Figure 43c: Line Plot of 2,3',4,4',5-Pentachlorobiphenyl (BZ 118) Percent Differences
2505 when USEPA and CPG both had Detected Concentrations
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Figure 44a: Line Plot of 2,3',4,4',5'-Pentachlorobiphenyl
(BZ 123) Concentrations
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Figure 44b: Bivariate Plot of 2,3',4,4',5'-Pentachiorobiphenyl
(BZ 123) Concentrations
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Figure 44c: Line Plot of 2,3',4,4',5'-Pentachlorobiphenyl (BZ 123) Percent Differences
2505 when USEPA and CPG both had Detected Concentrations
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Figure 45a: Line Plot of 3,3',4,4',5-Pentachlorobiphenyl
(BZ 126) Concentrations
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Figure 45b: Bivariate Plot of 3,3',4,4',5-Pentachlorobiphenyl
(BZ 126) Concentrations
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Figure 45c: Line Plot of 3,3',4,4',5-Pentachlorobiphenyl (BZ 126) Percent Differences
when USEPA and CPG both had Detected Concentrations
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Figure 46a: Line Plot of 2,3,3',4,4",5-Hexachlorobiphenyl + 2,3,3',4,4',5'-Hexachlorobiphenyl
(BZ 156 + BZ 157) Concentrations
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Figure 46b: Bivariate Plot of 2,3,3',4,4',5-Hexachlorobipheny! + 2,3,3',4,4',5'-Hexachlorobiphenyl
(BZ 156 + BZ 157) Concentrations
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Figure 47a: Line Plot of 2,3',4,4',5,5'-Hexachlorobiphenyl
(BZ 167) Concentrations
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Figure 47b: Bivariate Plot of 2,3',4,4',5,5'-Hexachlorobiphenyl
(BZ 167) Concentrations
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Figure 47c: Line Plot of 2,3',4,4',5,5'-Hexachlorobiphenyl (BZ 167) Percent Differences
2505 when USEPA and CPG both had Detected Concentrations
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Figure 48a: Line Plot of 3,3,4,4',5,5'-Hexachlorobiphenyl
(BZ 169) Concentrations
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Figure 48b: Bivariate Plot of 3,3',4,4',5,5'-Hexachlorobiphenyl
(BZ 169) Concentrations
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Figure 49a: Line Plot of 2,3,3',4,4',5,5'-Heptachlorobiphenyl
(BZ 189) Concentrations
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Figure 49b: Bivariate Plot of 2,3,3',4,4',5,5'-Heptachlorobiphenyl
(BZ 189) Concentrations
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Figure 49c: Line Plot of 2,3,3',4,4',5,5'-Heptachlorobiphenyl (BZ 189) Percent Differences
2505 when USEPA and CPG both had Detected Concentrations
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Batfelle

The Business of Innovation

July8, 2010

Dr. AmyMarie AccardDey
The Louis Berger Group, Inc.
565 Taxter Road, Suite 510
Elmsford, NY 10523

Subject: Toxicity Test Verification for Lower Passaic River Restoration Project

Dear AmyMarie

Attachedare verification report for the review of four split sample sedimentoxicity teststhat were conducted
by American Aquatic Testing, Incfor the Lower Passaic River Restoration ProjectThe repors are formatted
into three sections- Introduction, Verification Procedures, VerificatioResults, and Assessment of Usability,
respectively. The detailed checklist used tguide the toxicity testverification is provided as Attachment for

each report If you have any questions regarding this deliverable pleasentact Rosanna Buhl 4 781-952-5309

or me at 631941-3213.

Sincerely,

g fomor—

ElisabethS. Barrows
ProjectProgramManager

Attachments
cc: L. Warner (Berger)R. Buhl (Battelle); Battelle Records Management Office
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VERIFICATION REPORT

Ampelisca abditdl oxicity Test
for the
Lower Passaic River Restoration Project

1.0 INTRODUCTION

During October 2009, sediment samples were collected at locations along the Passaic River as
part of a Remedial Investigation/Feasibility Study (RI/FS) pursuant to the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA) and the Superfund
Amendment and Reauthorization Act, as agreed to by the U.S. Environmental Protection Agency
(EPA) and a group of 73 companies, the Cooperative Parties Group (CPG), considered potentially
responsible for contamination in the lower Passaic River. On behalf of the U .S. Army Corps of
Engineers (USACE) and U.S. EPA, Malcolm Pirnie, Inc. and its subcontractor, The Louis Berger
Group, Inc, provided oversight and collected and analyzed government split samples.Government
split sample data will be compared to the parent samplegollected by the CPG to determine if a bias
exists in the data produced by the CPG.

Sediment split sample toxicity testing was performed by American Aquatic Testing, Inc. (AAT)
according to the  Oversight Quality Assurance Project Plan (QAPP) for Biological Sam  pling,
Community Surveys, and Toxicity and Bioaccumulation Testing dated August 6, 2009 and Field
Modifications No. 2 (October 15, 2009) and No. 3 (December 23,2009). F  ive Ampelisca abdita
toxicity tests, representing amphipod exposure to estuarine sedients, were conduced by AAT for the
Lower Passaic River Restoration Project.

2.0 VERIFICATION PROCEDURES

An independent verification of thelmpelisca toxicity test conditions and results was conducted
by Battelle to verify that the test was conducted accordng to the QAPP and that the test results were
acceptable. Acceptability of thetoxicity test was assessed by comparing the AAT test procedures and
conditions vs. the project requirements. Test procedures and results were described in the AAT report
Lower Passaic River Estuarine Section Restoration Project Sediment Toxicity Testing - Ampelisca
abdita (undated). The project requirementsfor the toxicity tess were defined in the following project
control documents:

o Oversight Quality Assurance Project Plan (QAPP) for Biological Sampling, Community
Surveys, and Toxicity and Bioaccumulation Testifdugust 6, 2009)

e  (APPField Modifications No. 2 (October 15, 2009)
e  (APPField ModificationNo. 3 (December 23, 2009)

e Acute Toxicity of Sediments to the MarineAmphipod, Ampelisca abdita— Project Specific
Document(EnviroSystems, Inc. SOP QAl426 Rev. 8¢)

Toxicity test verification was initiated by identifying the test requirements defined in the above
documents. In particular, the QAPP Worksheets (W) #36 and 37 define the acceptance criteria as
those contained in WSs #12 and #28. In addition, The Louis Berger Group, Inc. statement of work
indicated that tests should be verified vs. the QAPP, field modifications, revised toxicity SOPs, and
issues encountered. The test requirements were tabulated in a checklist (Attachment 1), which was used
to guide the review.
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VERIFICATION REPORT

Ampelisca abditdl oxicity Test
for the
Lower Passaic River Restoration Project

3.0 VERIFICATION RESULTS

According to the QAPP, toxicity test acceptability is based on the health of the organisms and the
acceptability of tet conditions WSs 12 and 28). The verification of these criteria is summarized below.
The checklist provided as Attachment 1 details the full test verification results.

1. Health of Organisms (Laboratory negative control)
The health of organisms based on the laboratory negative control is verified as acceptable
Average negative control survival was 93% vs. the QAPP requirement of >90%. Individual
replicate survival ranged from 85 100% vs. the QAPP requirement of >80%.

2. Health of Organisms (Laboratory positive control)
The health of organisms based on the laboratory positive control cannot be determined.
A 48-hour KCl reference toxicant test was conducted but the results cannot be used to
verify the health of the org anisms because the laboratory does not typically run this
positive control and therefore does not have historical control limits.

3. Acceptability of test conditions
The test conditions during the test are verified asacceptable Water quality conditions met
the criteria defined in the QAPP with minor exceptions

e The dissolved oxygen(DO) concentration was maintained at > 6.0 mg/L throughout the
test with the following exceptions: the DO in three surrogate containers ranged between
5.5 and 5.9 mg/L on Day O prior to addition of the test organisms and fell to 5.8 mg/L on
Day 2 in Sample LPRT02A. The QAPP states that dissolved oxygen concentrations mus
be > 6.0 mg/L throughout the test. The test DO concentrations are acceptable because
these minordeviationswill not impact the test

e The temperatures of overlying water in the test treatments ranged from 19.1 — 20.9°C
throughout the test and are acceptable. The QAPP states that daily mean temperature
must be within D°C £1°C. This criteria wasachieved.

e Test salinity was maintained at 30+2 ppt throughout the test with two minor excursions
above 32.0 ppt (32.1 and 32.3 ppt). The QAPP states that saliniy concentrations must be
30+2 ppt throughout the test. These minor excursions from the defined salinity range do
not impact the test salinity conditions aracceptable

e Water quality conditions during the test were monitored at the frequency specified in the
QAPP and SOP. Water quality monitoring is judged to heceptable.

4.0  ASSESSMENT OF USABILITY

The Ampelisca abdita test results are verified as acceptable without reservation. Holding
times, negative control treatment survival, and water quality conditions metthe QAPP criteria. The
positive control results could not be used to assess animal health because the laboratory did not have
historical data for comparison. Attachment 1 provides a full assessment of the toxicity test procedures
and results vs. the QAPP requirements.
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Attachment 1

Lower Passaic River Restoration Project
Ampelisca abdital0-Day Survival Toxicity Test

SOP QA-1426 Rev. 8c

Data Quality Element Verification Assessment

Test Design WSH#10 1. Yes, as modified by Field Modification
1. Test approximately fivesediments WS#11 #3. It was not possible to verify that the
that are estuarine (>5 ppt WS#18 sediment samples tested usingdmpelisca
salinityusing the Ampelisca abdita WS#19 abditawere collected from an estuare
10-day survival toxicity test WS#23 1 location because no data for the initial

2. Testing will followEnviroSystems MOD#3 porewater salinity was provided in the
SOP QA-1426 Rev. 8¢ report package. -

3. A. abditaorganisms for testing will 2. Yes, as modified b y Flek.i Modlﬁcathn
be supplicd by ARQ the same #3. Note: an additional, initial overlymg
supplicr used by EnviroSystems water replacement that was not describeq

v ) in the SOP was conducted. 24durs after

4, Artlfima.l substrate for controls will sediment and overlying water was added
be supplied by ARO and used to to the test chambers, the overlying water
conduct one control sample test. was removed and new salt water was

5. Seawater for controls will be added to the sediment. The additional
supplied by ARO. water replacement does not impact the

6. Sediment samples will not be sieveq test results because overlying water is
prior to testing. renewed twicedaily throughout the test.

3. Yes. The report narrative states that test
organisms were supplied by AR@nd
were held under test conditions prior to
testing.

4. No. The report narrative states that the
control sample was tested usingatural
sedimentprovided by ARO.

5. Cannot be determined The report
narrative states that overlying water was
prepared using natural saltwater (26 ppt)
that was adjusted with dry sea salt to 30
ppt. The salt was provided by ESI. The
narrative does not stat¢hat water was
supplied by ARQ

6. No. The report narrative states that the
samples were not sieved prior to testing.
However, the raw data sheets document
that the control sediment was sieved prig
to testing. It is not acceptable for control
treatments to be treated di€fently than
test treatments.

7. The results of the toxicity test will WSH#11 7. Yes. Significance vs. the control test wag

be statistically compared to

determined using ANOVA and Dunnett’

! Field Modification #3 specifies that the changes to Worksheet #23 defined in the modificatipppdieable to split sample toxicity testing conducted after

November 11, 2009. Ampelisca abditaoxicity testing was initiated on November 5, 2009, however, several of the modifications were discussed during a

meeting conducted on October 21, 2009.
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Attachment 1

Lower Passaic River Restoration Project
Ampelisca abdital0-Day Survival Toxicity Test
SOP QA-1426 Rev. 8c

Data Quality Element Verification Assessment

comparable tests conducted with
control sediment for control

pairwise comparisons.

Water Quality ParameterOverlying and
porewater ammonia.

Frequency Monitor in surrogate test
vessel at test start, day 3, and end.

survival.

8. Toxicity tests will be conducted WS#11 8. Yes, as modified by Field Modification
according to the government MOD#3 #3,exceptas noted elsewhere in this
assigned lab SOPs, modified so that checklist.
test conditions are comparable to th
CPG assigned laboratory SOP.

Health of Test Organisms via laboratory WS#12 9. Yes. Average survival was 93%.
negative control: WS#28 | 10, Yes. Individual replicate survival

9. Averagesurvival: > 90% ranged from 85 — 100%.

10. Individualreplicate survival: > 80%

Health of Test Organisms via laboratory WS#12 11. Yes. A 48-hour KCl reference toxicant
positive control (reference toxicant): WS# 28 test was conducted.

11. A standard reference toxicity test MOD#3 | 12, Cannot be determined. The LC50 for
will beconducted the 48-hour KCl reference toxicant test

12. The LC50 for a positive control test was 1067.7 ppm. The health of test
should be within the mean LC50 +2 organisms could not be determined
standard deviations of the control because the laboratory does not
chart. typically run this positive control and

therefore does not have historical
control limits.
Acceptability of test conditions: WS#12 13. Yes. The dissolved oxygen (DO)
13. Dissolvedoxygen: > 6.0 mg/L WS# 28 concentration was maintained at > 6.0
14. Temperature(daily mean): 20°C MOD#3 mg/L throughout the test with the
’ il"Cp Y ' SOP QA- following exceptions: the DO in three
o 1426 surrogate containers ranged between
15. Salinity 30+2 ppt Rev. 8¢ 5.5 and 5.9 mg/L on Day 0 prior to
16. MonitoringRequirements: addition of the test organisms and fell
Water Quality Parameter Dissolved to 5.8 mg/L on Day 2 in Samplef
Oxygen’ temperature’ pH’ and Sahnlty LPRTOzA. These minor deVlathnS
. will not impact the test.

Frequency Monitor in every test vessel .

at test start and end; daily during test in 14. Yes. The temperatures of overlying

surrogate test vessel for each treatment. water in the test treatments ranged

from 19.1 —20.9°C throughout the test.
15. Test salinity was maintained at 3042

ppt throughout the test with two minor
excursions above 32.0 ppt (32.1 and
32.3 ppt). These minor excursions
from the defined salinity range do not
impact the test.

16. Yes. Water quality conditions during

% Note that the test temperature was changed from 15 to 20°£1°C in the SOP modified with Field Modification #3.

Battelle
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Attachment 1
Lower Passaic River Restoration Project
Ampelisca abdital0-Day Survival Toxicity Test
SOP QA-1426 Rev. 8c

Data Quality Element Verification Assessment

the test were monitored at the
frequency specified in the QAPP and

SOP.
Test conditions: SOP QA- | 17. Yes. The raw data states that total
17. Unionized ammonia <0.4 mg/L 1426 ammonia values were too low for
. . . Rev. 8¢ calculation of unionized ammonia.
18. Five replicates with 20
amphipods/replicate chamber 18. Yes.
19. Immature amphipods, 3 mm; no 19. Yes. The report narrative states that at
reproductive adults the beginning of the test organisms
were adolescents 3-5 mm long.
Sample Handing WSH#19 20. Cannot be determined. According to
20. Preservation < 4 degrees Celsius MOD#3 the report narrative, sediments were

. . collected on October 13 and 14, 2009
21. Holding Time: <8 weeks, preferably and received on ice at AAT on October

<14 Days
D ) i 16, 2009. The temperature of the
22. All toxicity testing will be sediments upon receipt was not
performed using the same two provided in the report.

gallons of unsieved sediment. 21. Yes. Sample testing began on

23. Samples will not be sieved prior to November 5, 2009, 23 days after
testing. sample collection.

24. Project sediments will be stored at 2} 22. Cannot be determined. The report
4°Cand will not be purged with narrative does not state that all toxicity
inert gas once opened. testing was conducted using the same

sediment samples (i.e., both Ampelisca
and Chironomus). However, the
custody forms identified that samples
were to be used for testing both
species.

23. No. The narrative confirms that test
sediments were not sieved. However,
according to the raw data sheets, the
control sediment was sieved prior to
use.

24. Yes. Upon receipt the samples were
refrigerated until testing was initiated
on November 5, 2009,

Comment on sampt traceability:

Five sediment samples were tested
(LPRTO2F, LPRTO3A, LPRTOIF,
LPRTO02A, and LPRTO1G). The rept
package did not include the custody forms fq
these samples. Accutest chain of custody
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Attachment 1

Lower Passaic River Restoration Project
Ampelisca abdital0-Day Survival Toxicity Test
SOP QA-1426 Rev. 8c

Data Quality Element Verification Assessment

forms were included in the data package for
three AQ samples (09839, 09841, and 09842
and two soil samples (09843 and 09844).
Based on the report package, there i®
mechanism to match the custody form sampl
identification numbers to the reported samplq
values.

No custody forms were provided for the test
organisms or sea salt.

Delivery WS#30 25. Not assessed. The data report is not
25. Data turmaround time: 90 days (60 dated.
for testing and 30 for validation)
Validation WS#36 26. Yes. Completed as specified.
26. Toxicitytesting data will not requirg
full data valdation. Toxicity data
will onlybe reviewed against the
acceptance limits provided in
Worksheets 12 and 28.
Usability WSH#37 27. Yes. Holding times, negative control
27. Usabilityof toxicity data is based on treatment survival, and water quality
achieving sample holding times, con.d%tlons met QAPP criteria. The
acceptable water quality conditions positive control results could not be
during testing, and laboratory used to assess animal health because
control treatment survival and the laboratory did not have historical
growth criteria (sie growth criteria data for comparison.
are not applicable to thelmpelisca
test).
Page 6 of 6
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VERIFICATION REPORT

Chironomus dilutusToxicity Test
for the
Lower Passaic River Restoration Project

1.0 INTRODUCTION

During October 2009, sediment samples were collected at locations along the Passaic River as
part of a Remedial Investigation/Feasibility Study (RI/FS) pursuant to the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA) and the Superfund
Amendment and Reauthorization Act, as agreed to by the U.S. Environmental Protection Agency
(EPA) and a group of 73 companies, the Cooperative Parties Group (CPG), considered potentially
responsible for contamination in the lower Passaic River. On behalf of the U .S. Army Corps of
Engineers (USACE) and U.S. EPA, Malcolm Pirnie, Inc. and its subcontractor, The Louis Berger
Group, Inc, provided oversight and collected and analyzed government split samples.Government
split sample data will be compared to the parent samplegollected by the CPG to determine if a bias
exists in the data produced by the CPG.

Sediment split sample toxicity testing was performed by American Aquatic Testing, Inc. (AAT)
according to the  Oversight Quality Assurance Project Plan (QAPP) for Biologic — al Sampling,
Community Surveys, and Toxicity and Bioaccumulation Testing dated August 6, 2009 and Field
Modifications No. 2 (October 15, 2009) and No. 3 (December 23, 2009). F ive Chironomus dilutus
toxicity tests, representingnidge larvaeexposure tofreshwater sediments, were conducting by AAT for
the Lower Passaic River Restoration Project.

2.0 VERIFICATION PROCEDURES

An independent verification of the  Chironomus toxicity test conditions and results was
conducted by Battelle to verify that the test was co nducted according to the QAPP and that the test
results were acceptable. Acceptability of the toxicity test was assessed by comparing the AAT test
procedures and conditions vs. the project requirements. Test procedures and results were described in
the AAT report Lower Passaic RiverFreshwaterSection Restoration Project Sediment Toxicity Testing
- Chironomus dilutus (undated). The project requirements for the toxicity tests were defined in the
following project control documents:

o Oversight Quality Assurance Project Plan (QAPP) for Biological Sampling, Community
Surveys, and Toxicity and Bioaccumulation Testifdugust 6, 2009)

e  (APPField Modifications No. 2 (October 15, 2009)
e  (APPField ModificationNo. 3 (December 23, 2009)

e Acute Toxicity of Sediments to the Midge Larvae, Chironomus dilutus — Project Specific
Document(EnviroSystems, Inc. SOP QAI407 Rev. 12¢)

Toxicity test verification was initiated by identifying the test requirements defined in the above
documents. In particular, the QAPP Worksheets (WS) #36 and 37 define the acceptance criteria as
those contained in WSs #12 and #28. In addition, The Louis Berger Group, Inc. statement of work
indicated that tests should be verified vs. the QAPP, field modifications, revised toxicity SOPs, and
issues encountered. The test requirements were tabulated in a checklist (Attachment 1), which was used
to guide the review.
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VERIFICATION REPORT

Chironomus dilutusToxicity Test
for the
Lower Passaic River Restoration Project

3.0 VERIFICATION RESULTS

According to the QAPP, toxicity test acceptability is based on the health of the organisms and the
acceptability of test conditionsWSs 12 and 28). The verification of these criteria is summarized below.
The checklist provided as Attachment 1 details the full test verification results.

1. Health of Organisms (Laboratory negative control)
The health of organisms based on the laboratory negative control is verified as acceptable
Average negative control survival was 98% vs. the QAPP requirement of X%.

The health of organisms based on average ash free dry weight  of surviving organisms is
determined to be unacceptable. The control treatmentaverage ash free dry weightwas 0.425
mg vs. the QAPP requirement of > 0.48 mg per surviving individual It is noted that all test
treatment growth rates exceeded the average ash free dry weight requirements ranging from
0.516-0.731 mg.

2. Health of Organisms (Laboratory positive control)
The health of organisms based on the laboratory positive control is acceptable. The 48-
hour KCl toxicant test LC50 ( 6830.2 ppm ) was within the laboratory historical control
chart limits.

3. Acceptability of test conditions
The test conditions during the test are verified asacceptable, with the exception of hardness
which isPossibly Not Acceptable

e Dissolved oxygenconcentrations were >3.3 mg/L throughut the testand are acceptable
The QAPP states thatdissolved oxygen concentrationmust be > 2.5 mg/L throughout the
test.

e Temperaturs of overlying water ranged from21.6 — 24.0°C throughout the test and are
acceptable The QAPP states thatdaily mean temperaturemust be within 23°C +1°C no
temperature valuemay exceed23°C £3 °C of the mean at any timg¢ and the instantaneous
temperaturemust always 23°C+3°C.All QAPPcriteria were achieved.

e Alkalinity concentration differences between test initiation and termination ranged
between 14 and 50% and are acceptable The QAPP states that alkalinity concentrations
should not vary by more than 50% during the testAll QAPP criteria were achieved.

e Hardnessconcentration differences between test initiation and termination ranged between
25 and 68%. The QAPP states that hardness concentrations should not vary by more than
50% during the test. In two treatments (LPRT11A and LPRT11D) hardness dropped by
more than 50% (68 mg/L and 57 mg/L, respectively). The hardness conditions for these
two samples arcunacceptable. As discussed in the checklist (Attachment 1)hts drop in
hardness is unusualand should be further examined by the testing laboratoryChanges in
hardness will impact the bioavailability of metals to the organisms.
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VERIFICATION REPORT

Chironomus dilutusToxicity Test
for the
Lower Passaic River Restoration Project

e Ammonia concentration differences between test initiation and termination ranged
between 58 and 100% throughout the test and are acceptable despite exceedences from
QAPP criteria The QAPP states that ammonia concentrations should not vary by more
than 50% during the test. However, because the ammonia concentrations are very low
and not harmful at the measured levelg0 — 2.1 mg/L) these decreasesare likely artifacts
of the sediment characteristics and will not impact test acceptability.

e Water quality conditions during the test were monitored at the frequency specified in the
QAPP and SOP with the exception that it was not possible to determin®fn the raw data
if porewater ammonia and pH were measured in each test chamber at the end of the test.
Water quality monitoring is judged to bacceptable.

4.0  ASSESSMENT OF USABILITY

The Chironomus dilutus test results are verified as acceptable with reservations.Holding
times, positive and negative control treatment survival, and all water quality criteria except hardness in
two samples met QAPP criteria. The ash free dry weight for the negative control and the degree of
change in ha rdness between test initiation and termination in two samples were not acceptable.
Attachment 1 provides a full assessment of the toxicity test procedures and results vs. the QAPP
requirements.
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Attachment 1

Lower Passaic River Restoration Project
Chironomus dilutusi0-Day Survivaland GrowthToxicity Test

SOP QA-1407 Rev.12c

Data Quality Element Verification Assessment

be statistically compared to
comparable tests conducted with
control sediment forontrol survival
and/or growth.

Test Design WS#10 1. Yes, as modified by Field Modification

1. Test approximately fivesediments WS#11 #3. It was not possible to verify that the
that arefreshwater(<5 pptsalinity) WS#18 sediment samples tested using
using the Chironomus dilutusl0- WS#19 Chironomus dilutuswere collected from
day survivaland growthtoxicity test WS#232 a freshwaterlocation because no data for

2. Testing will followEnviroSystems MOD#3 Fhe initial porewater salinity was prodad
SOP QA-1407 Rev. 12¢ in the report package.

3. C dilutusorganisms for testing will 2. Yes, as modified b y Fiel(.i Modificatiqn
be purchased fromthe samesupplicr #3. Note: an additional, initial overlymg
used by EnviroSystemscither ABS water replacement that was not describeq
Inc. Fort Collins. COor ARO Inc.’ in tbe SOP was condpcted. 24 hours afte
Hampton NH).! ’ ’ sediment and overlying water was added

o ’ ) to the test chambersthe overlying water

4. Artlﬁma.l substrate for controls will was removed and newfresh water was
be supplied by ARO and used to added to the sediment. The additional
conduct one control sample test. water replacement does not impact the

5. EnviroSystems Inc. will provide test results because overlying water is
freshwater to AAT. renewed twice daily throughout the test.

6. Sediment samples will not be sieved 3. Yes. The report narrative states that test
prior to testing. organisms were supplied bABS and

were held under test conditiongrior to
testing

4. Yes. The report narrative states that the
control sample was tested using artificial
sediment provided by EnviroSystems.

5. Yes. The report narrative states that
overlying water was natural freshwater
provided by EnviroSystems. However,
the reportalso states that overlying water
was “createdusing natural fresh water
provided by ESI and reconstituted fresh
water prepared byAAT. These two
statements appear to be contradictory.

6. Yes. The report narrative and raw data
indicatethat sediment was not sieved.

7. The results of the toxicity test will WS#11 7. Yes. Significance vs. the control test wag

determined using ANOVA and Dunnett’
pairwise comparisons.

! Field Modification No. 3 lists the supplier as ABfiler modifications to WS#9 and as ARO und&ironomusmodifications to WS#23.
% Field Modification #3 specifies that the changes to Worksheet #23 defined in the modificatisppdieable to split sample toxicity testing conducted after

November 11, 2009. Ampelisca abditdoxicity testing was initiated on November 5, 2009, however, several of the modifications were discussed during a

meeting conducted on October 21, 2009.
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Attachment 1

Lower Passaic River Restoration Project
Chironomus dilutusi0-Day Survivaland GrowthToxicity Test
SOP QA-1407 Rev.12¢

Data Quality Element Verification Assessment

15. Alkalinity Hardness, and Ammonia
Should not vary by more than 50%

during thetest
16.

e  Water Quality ParameterDissolved
oxygen, pH, conductivity, and
temperature.

e Frequency Monitor overlying water for
each treatment daily in one surrogate tes
vesselfor each treatmenprior to
renewal

MonitoringRequirements:

e  Water QualityParameter Temperature
e Frequency Monitor hourly in separate
test vessel.

8. Toxicity tests will be conducted WS#11 8. Yes, as modified by Field Modification
according to the government MOD#3 #3, except as noted elsewhere in this
assigned lab SOPs, modified so that checklist.
test conditionsare comparable to the
CPG assigned laboratory SOP.

Health of Test Organisms via laboratory WS#12 9. Yes. Average survival was 93.8%.
negative control: WS# 28 10. No. The average ash free dry weigh in

9. Control survival: >70% the control treatment was 0.425 mg.

10. Average ash free dryweight: > 0.48 Test treatment growth ranged from
mg per surviving adividual 0.516 —0.731.

Health of Test Organisms via laboratory WS#12 11. Yes. A 48-hour KCl reference toxicant
positive control (reference toxicant): WS# 28 test was conducted.

11. A standard reference toxicity test MOD#3 12. Yes. The health of organisms based on
will be canducted. the laboratory positive control is

12. The LC50 for a positive control test acceptable. The 48-hour KCl toxicant
should be within the mean LC50 £2 test LCS0 (6.830-.2 ppm) was within the
standard deviations of the control laboratory historical control chart
chart. limits.

Acceptability of ést conditions: WS#12 13. Yes. Dissolved oxygen (DO) was

13. Dissolvedoxygen: >2.5 mg/L WS# 28 >3.3 mg/L throughout the test.

14. Temperature(daily mean): 3°C Sl\(/[)gD?f 14. Yes. During the test, temperatures
+1°C. No value exceeding limits of QA ranged from 21.6 —24.0°C and the
23°C£3 °C of the mean. 1407 Rev. 12¢ daily mean was always 23°C +1°C. No
Temperature (instantaneous): value exceeded of 23°C +3 °C.
23°C+3°C 15. Possibly Not Acceptable.

e Alkalinity and ammonia differences
between test initiation and termination
were acceptable.

o Between test initiation and termination,
hardness in two treatments (LPRT11A
and LPRT11D) dropped by more than
50% (190 to 60 mg/L and 140 to 60
mg/L, respectively). In general, this
drop in hardness is unusual. Two
potential explanations are (1) a titration
or calculation error in the hardness
measurement or (2) an error in the
preparation of reconstituted water.
Changes in hardness will impact the
bioavailability of metals to the
organisms.’

3 Personal communication (June 2010). Mick DeGraeve and Dennis McCauley, Great Lakes Environmental Center, Traverse CityoMI 4968
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Attachment 1

Lower Passaic River Restoration Project
Chironomus dilutusi0-Day Survivaland GrowthToxicity Test
SOP QA-1407 Rev.12¢

Data Quality Element Verification Assessment

e  Water Quality ParameterAlkalinity,
hardness, and ammonia.
Frequency Analyze in overlying water
in one surrogate test vessel for each
treatment at the start and end of testing

e  Water Quality Parameterpore water
ammonia and pH
Frequency At the end of test in each
sample treatment. Porewater will be
from surrogate test chamber.

16. Yes. Water quality conditions during
the test were monitored at the
frequency specified in the QAPP and
SOP with the exception that it was not
possible to determine from the raw data
if porewater ammonia and pH were
measured in each test chamber at the
end of the test.

Battelle

Test conditions: SOP QA- 17. Yes.

17. Eightreplicates withl O 1407Rev. 1% | 18, Yes. The report narrative states that at
larvae/replicate chamber test start the organisms were 2 and 3"

18. Test organisms 2 to 3 instar with instar; 12-14 days old.

50% of organisms at 3 instar stage. 19. Yes, as stated in the report narrative.

19. Feed daily during test

It should be noted that the SOP and raw
data indicate that 225mL of overlying
water be added to each test chamber but the
report narrative states that 175 mL of
overlying water was added to each
chamber.

Sample Handing WS#19 20. Cannot be determined. According to

20. Preservation < 4 degrees Celsius MOD#3 the report narrative, sediments were

collected on October 27 and 28, 2009.
o They were received on ice at AAT on

21. HoldingTime: <8 weeks, preferably October 30, 2009. The temperature of
=14 Days the sediments upon receipt was not

provided in the report.

22. All toxicity testing will be 21. Yes. Sample testing began 31 days
performed using the same two after sample collection. Note that the
gallons of unsieved sediment. report narrative states in two different

23. Samples will not be sieved prior to sentences that testing began on October
testing. 30, 2009 and November 24, 2009.

According to the raw data, testing
24, Profectsedi s will be stored at-2 began on November 27, 2009.
’ gOJeC SECICnS Wit be Sored at- 22. Cannot be determined. The report

4°C and will not be purged with ) ..

. narrative does not state that all toxicity

inert gas once opened . .
testing was conducted using the same
sediment samples (i.¢., both Ampelisca
and Chironomus). However, the
custody forms identified that samples
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Attachment 1
Lower Passaic River Restoration Project

Chironomus dilutusi0-Day Survivaland GrowthToxicity Test
SOP QA-1407 Rev.12¢

Data Quality Element Verification Assessment

were to be used for testing both
species.

23. Yes. The raw data sheets indicate that
sediment was not sieved prior to use.

24. Yes. Upon receipt the samples were
refrigerated until testing was initiated
on November 27, 2009.

Comment on sampling traceability:

Five sediment samples wereested
(LPRT11A, LPRTI1IC, LPRT11D,
LPRTI11E, and LPRT16A. Accutest chain
of custody forms were included in the data
package forfive soil samples 09910, 09911,
09912, 09913, and 0994). Based on the
report package, there is no mechanism to
match the custody form sample identificatior
numbers to the reported sample values.

No custody forms were provided for the test
organisms orfreshwater

Delivery WS#30 25. Not assessed. The data report is not
25. Data turnaround time: 90 day£60 dated.
for testing and 30 for validation)
Validation WSH#36 26. Yes. Completed as specified.

26. Toxicitytesting data will not requirg
full data valdation. Toxicity data
will onlybe reviewed against the
acceptance limits provided in
Worksheets 12and 28.

Usability WS#37 27. Usable with reservations. Holding
27. Usabilityof toxicity data is based on times, positive and negative control
achieving sample holding times, treatment survival, and all water
acceptable water quality conditions quality criteria except .har‘dness in two
during testing, and laboratory samples met QAPP criteria. The ash
control treatment survival and free dry weight for the negative control
growth criteria. and the degree of change in hardness

between test initiation and termination
in two samples were not acceptable.
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VERIFICATION REPORT

Hyalella aztecabstuarine Toxicity Test
for the
Lower Passaic River Restoration Project

1.0 INTRODUCTION

During October 2009, sediment samples were collected at locations along the Passaic River as
part of a Remedial Investigation/Feasibility Study (RI/FS) pursuant to the Comprehensive
Environmental Response, Compensation, and Liability ACCERCLA)and the Superfund Amendment
and Reauthorization Actas agreed to bythe U.S. Environmental Protection Agency (EPA) and a group
of 73 companies, the Cooperative Parties Group (CPG), considered potentially responsible for
contamination in the lowerPassaic River. On behalf of the U.S. Army Corps of Engineers(USACE)
and U.S. EPA, Malcolm Pirnie, Inc. and its subcontractor, The Louis Berger Group, Inc. , provided
oversight and collected and analyzed government split sample§sovernment split sample data will be
compared to the parent samples collected by the CPG to determine if a bias exists in the data
produced by the CPG.

Sediment split sample toxicity testing was performed by American Aquatic Testing, Inc. (AAT)
according to the  Oversight Quality Assurance Project Plan (QAPP) for Biological Sampling,
Community Surveys, and Toxicity and Bioaccumulation Testing dated August 6, 2009 and Field
Modifications No. 2 (October 15, 200%nd No. 3 (December 23, 2009) Five estuarine Hyalella azteca
28-day solid phase toxicity tests, representing amphipod exposure to Passaic River sediments, were
conducting by AAT for the Lower Passaic River Restoration Project.

2.0 VERIFICATION PROCEDURES

An independent verification of thédyalella toxiciftest conditions and results was conducted by
Battelle to verify that the test was conducted according to the QAPP and that the test results were
acceptable. Acceptability of thetoxicity test was assessed by comparing the AAT test procedures and
conditions vs. the project requirements. Test procedures and results were described in the AAT report
Lower Passaic RiverEstuarine Section Restoration Project Sediment Toxicity TestingHyalella azteca
(undated). The project requirementsfor the toxicity tess were defined in the following project control
documents:

o Oversight Quality Assurance Project Plan (QAPP) for Biological Sampling, Community
Surveys, and Toxicity and Bioaccumulation Testifdugust 6, 2009)

e  (APPField Modifications No. 2 (October 15, 2009)
e  (APPField ModificationNo. 3 (December 23, 2009)

o Assessment Toxicity (28Day) of Sediments to the Amphipod, Hyalella azteca based on
Survival and Growth — Project Specific Document (EnviroSystems, Inc. SOP QA-1467
Rev 7g)

Toxicity test verification was initiated by identifying the test requirements defined in the above
documents. In particular, the QAPP Worksheets (W) #36 and 37 define the acceptance criteria as
those contained in WSs #12 and #28. In addit ion, The Louis Berger Group, Inc. statement of work
indicated that tests should be verified vs. the QAPP, field modifications, revised toxicity SOPs, and
issues encountered. The test requirements were tabulated in a checklist (Attachment 1), which wasluse
to guide the review.
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VERIFICATION REPORT

Hyalella aztecabstuarine Toxicity Test
for the
Lower Passaic River Restoration Project

3.0 VERIFICATION RESULTS

According to the QAPP, toxicity test acceptability is based on the health of the organisms and the
acceptability of test conditionsWSs 12 and 28). The verification of these criteria is summarized below.
The checklist provided as Attachment 1 details the full test verification results.

1. Health of Organisms (Laboratory negative control)
The health of organisms based on the laboratory negative control is verified as acceptable
Average negative control survial was 91.3% vs. the QAPPrequirement of >8%.

The health of organisms based on average dry weightof surviving organismsis determined to
be acceptable. The control treatment average dry weight was 0.427 mg vs. the QAPP
requirement of> 0.15 mg per surviving individual

2. Health of Organisms (Laboratory positive control)
The health of organisms based on the laboratory positive control cannot be determined.
The reference toxicant test was run for 48  -hours with KCI rather than 96 -hours with
cadmium chloride as specified in SOP QA -1667 Rev. 7g.  The 48 -hour KCl reference
toxicant test LC50 (408.1 ppm) was within the laboratory historical control chart limits .
However, the statistics report provided in the report package for this test do es not match
the report narrative results. The correct test results should be provided.

3. Acceptability of test conditions
The test conditions during the test are verified ascceptable,with the exception ofalkalinity
and hardness whichare Possibly Not Acceptableand the absence of salinity data

¢ Dissolved oxygenconcentrations were 4.5 mg/L throughout the testand are acceptable
The QAPP states thatdissolved oxygenconcentratiors must be > 2.5 mg/L throughout the
test.

e Temperaturs of overlying water ranged from21.3 — 24.0°C throughout the test and are
acceptable The QAPP states thatdaily mean temperaturemust be within 23°C +1°C no
temperature valuemay exceed 23°C £3 °C of the mean at any time and the instantaneous
temperature must always 23°C+3°C. All QAPP criteria were achieved with two minor
exceptions: on November 4 and 5, 2009 the daily mean was 21.9 °C and 21.8°C,
respectively. These very minor excursons from the requirement have no impact on the
test.

e Alkalinity concentration differences between test initiation and termination  ranged
between 10 and 67% . The QAPP states that alkalinity concentrations should not
vary by more than 50% during the test .  Between test initiation and termination,
alkalinity in two test treatments (LPRTO1F and LPRT01G) dropped by more than
50% (67 and 61%, respectively).  The alkalinity conditions for these two tests are
unacceptable.

e Hardness concentration differences be tween test initiation and termination ranged
between 0.4 and 67%. The QAPP states that hardness concentrations should not vary
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VERIFICATION REPORT

Hyalella aztecabstuarine Toxicity Test
for the
Lower Passaic River Restoration Project

by more than 50% during the test. Between test initiation and termination, hardness
in two test treatments (LPRTO2F and LPRTO3A ) dropped by more than 50% ( 61%
and 67%, respectively). The hardness conditions for these two tests are
unacceptable. As discussed in the checklist (Attachment 1), t his drop in hardness is
unusual and should be further examined by the testing laboratory . Changes in
hardness will impact the bioavailability of metals to the organisms.

e Ammonia concentration differences at test initiation ranged from 0.0 to 0.05 mg/L
and at test termination ranged from 0.01 to 0.13 mg/L. The QAPP states that
ammonia conce ntrations should not vary by more than 50% during the test.
However, these values were too low to calculate meaningful percent differences. At
these low levels, ammonia concentrations were acceptable.

e Water quality conditions during the test were monitored at the frequency specified in the
QAPP and SOP with the exception that salinity was not measured during the test as
specified in the QAPP and SOP and that the total organic content of the sediments was not
measured in a surrogate container at the stauf the test. Water quality monitoring is judged
to be acceptable however, the laboratory should calculatend providesalinity values for all
test treatments using the measured conductivity data

4.0  ASSESSMENT OF USABILITY

The Hyalella azteca estuarine test results are verified as acceptable with reservations.
Holding times, negative control treatment survival, dry weight results, and all water quality
criteria except alkalinity and hardness met QAPP criteria. The positive control was run for 48
hours with KC1 and was within laboratory control limits but the SOP specified that the positive
control be a 96 hour CdCl test. For samples LPRTO2F and LPRTO03A, hardness dropped more
than 50% between test initiation and termination and was not acceptable. For samples LPRTO1F
and LPRTO1G, alkalinity dropped more than 50% between test initiation and termination and
was not acceptable. No salinity data were reported for this test. Attachment 1 provides a full
assessment of the toxicity test procedures and results vs. the QAPP requirements.
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Attachment 1

Lower Passaic River Restoration Project
Hyalella aztecaEstuarine28-Day Survivaland GrowthToxicity Test

SOP QA-1467 Rev. 7g

Data Quality Element Verification Assessment

assigned lab SOPs, modified so that

Test Design WS#10 1. Yes, as modified by Field Modification

1. Test approximately fivssediments WS#11 #3.The report narrative states that
that are estuarine¥5 pptsalinity) WS#18 samples with a po?ewater sahnlty of =5
using theHyalella azteca 28day WS#19 ppt were t.es.ted using overlying water
survival and growth toxicity test. WS#231 with a salinity of 10 ppt.

2. Testing will follow EnviroSystems MOD#3 2. Yes, as modified by Ficld Modication

- SOP QA- #3. Note: an additional, initial overlying
SOP QA-1467 Rev. 7g /
. . ... | 1467 Rev.7g water replacement that was not describeq

3. H aztecaorganisms for testing will )

. in the SOP was conducted. 24 hours afte
be purchased from the same supplie . .
) sediment and overlying water was added
used by EnviroSystems (ARO, Inc. .
H to the test chambers, the overlying water,
ampton, NH). H. azteca
. e L was removed and new fresh water was
organisms will include individuals . o
. . added to the sediment. The additional
acclimated to 10 ppt salinity. .
o ) water replacement does not impact the

4, Art1fic1a.1 substrate for controls will test results because overlying water is
be s:ilpphed by AR(l) and lised to renewed twice daily throughout the test.
conduct one‘ contro sat.np ¢ test. 3. Yes. The report narrative states that test

5. Seawater will be supphc?d by ARO organisms were supplied by ARO
and filtered, 100 pm, prior to cultured at 10 pptand were held under
dilution. test conditionsprior to testing

6. Se.dlment sqmples will not be sieved 4. Yes. The report narrative states that the
prior to testing. control sample was tested using artificial

sediment provided by EnviroSystems.

5. Yes. The report narrative states that
overlying water used for exposure was
created using naturakalt water (26 ppt)
provided by EnviroSystems and
deionized water to adjustwaterto the
exposure level of 10 pptThe report
narrativeand raw datado notindicate that
the seawater was filtered by ARO.

6. Yes. The report narrative andaw data
indicatethat sediment was not sieved.

7. The results of the toxicity test will WS#11 7. Yes. Significance vs. the control test wag
be statistically compared to determined using ANOVA and Dunnett’
comparable tests conducted with pairwise comparisons.
control sediment for contd survival
and/or growth.

8. Toxicity tests will be conducted WS#11 8. Yes, as modified by Field Modification
according to the government MOD#3 #3 except as noted elsewhere in this

! Field Modification #3 specifies that the changes to Worksheet #23 defined in the modification are applicable to spliteringtietesting conducted after

November 11, 2009. Ampelisca abditatoxicity testing was initiated on November 5, 2009, however, several of the modifications were discussed during a

meeting conducted on October 21, 2009.

Battelle
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Attachment 1

Lower Passaic River Restoration Project
Hyalella aztecaEstuarine 28-Day Survivaland GrowthToxicity Test

SOP QA-1467 Rev. 7g

Data Quality Element Verification Assessment

test conditions arcomparable to the
CPG assigned laboratory SOP.

checklist.

Health of Test Organisms via laboratory WS#12 9. Yes. Average survival was 91.3%.
negative control: WS# 28 10. Yes. The average dry weigh in the
9. Control survival: > 80% SOP QA- control treatment was 0.427 mg.
10. Average dry weight: .15 mg per 1467 Rev. 7g
surviving individual
Health of Test Organisms via laboratory WS#12 11. Cannot be determined. The reference
positive control (reference toxicant): WS# 28 toxicant test was run for 48-hours with
11. A 96-hour water only standard MOD#3 KCl rather than 96-hours with
reference toxicity test will be SOP QA- cadmium chloride.
conducted with cadmium chloride | 1467 Rev.7g | 12 Cannot be determined. Salinity was
12. A separate reference toxicant test not measured in the reference toxicant
will be conducted for estuarine test. Initial conductivity ranged from
organisms. 15590 pmbhos in the controls to 18410
13. The LC50 for a positive control test pmhos in the 20_00 ppm cxposure.
should be within the mean LC50 +£2 13. Yes. The narrative reports that the
standard deviatons of the control LC50 for the 48-hour KCl reference
chart. toxicant test was 408.1 ppm and that
this value fell within the control chart
limits. However, the statistics report
provided in the report package for this
test does not match the report narrative
results. The correct test results should
be provided.
Acceptability of tet conditions: WS#12 14. Cannot be determined. Conditions for
14. Overlying water quality (i.c., WSH# 28 EnviroSystems tests were not available
freshwater vs. saline water) will be MOD#3 for comparison. This assessment will
consistent with exposures conducteq SOP QA- be performed when ATT and
by EnviroSystems, Inc. 1467 Rev.7g EnviroSystems data are compared.
15. Dissolvedoxygen: > 2.5 mg/L 15. Yes. Dissolved oxygen (DO) was
16. Temperature(daily mean): 23°C 4.5 mg/.L throughout the test.
+1°C. No value exceeding limits of] 16. Yes. During the test, temperatures
23°C 43 °C of the mean. ranged from 21.3 —24.0°C and the
Temperature (instantaneous): daily mean was always 23°C +1°C with
23°C+3°C two minor exceptions: on November 4
17. Alkalinity Hardness, and Ammonia and 3, 29,09 the dall.y mean was 21.9°C
Should not vary by more than 50% and 21.8°C, respectively. These very
durine the test minor excursions from the requirement
] 'g . have no impact on the test. No value
18. MonitoringRequirements: exceeded of 23°C 43 °C.
e  Water Quality Pa?ameterDissolved 17. Possibly Not Acceptable.
oxygen, pH, specific conductance, . L
salinity, and temperature. e Between test initiation and termination,
Page 5 of 9
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Attachment 1

Lower Passaic River Restoration Project
Hyalella aztecaEstuarine28-Day Survivaland GrowthToxicity Test

SOP QA-1467 Rev. 7g

Data Quality Element Verification Assessment

Frequency Monitor overlying water for
each treatment daily in one surrogate tes
vessel for each treatment prior to
renewal.

Water Quality ParameterTemperature
Frequency Monitor hourly in separate
test vessel.

Water Quality ParameterConductivity
Frequency daily prior to use in assay.

Water Quality ParameterAlkalinity,
hardness, and ammonia.

Frequency Analyze in a surrogate test
vessel for each treatment at tesstart and
weekly thereafter.

Water Quality ParameterTotal organic
carbon content (measured as loss on
ignition)

Frequency Measure in surrogate
container at test start and end.

18.

alkalinity in two test treatments
(LPRTOIF and LPRTO01G) dropped by
more than 50% (67 and 61%,
respectively).

Between test initiation and termination,
hardness in two test treatments
(LPRTO2F and LPRTO03A) dropped by
more than 50% (61 and 67%,
respectively). In general, drops in
hardness are unusual. Two potential
explanations are (1) a titration or
calculation error in the hardness
measurement or (2) an error in the
preparation of reconstituted water.
Changes in hardness will impact the
bioavailability of metals to the
organisms.”

Ammonia concentrations at test
initiation ranged from 0.0 to 0.05 mg/L
and at test termination ranged from
0.01 to 0.13 mg/L. At these low levels,
ammonia concentrations were
acceptable regardiess of the calculated
percent difference. Note that in most
cases, the percent difference cannot be
calculated because the ammonia
concentration was 0.0 mg/L.

Yes. Water quality conditions during
the test were monitored at the
frequency specified in the QAPP and
SOP with two exceptions:

o No salinity data were measured or
calculated although conductivity
was measured. No criteria are
defined for conductivity in the
QAPP or SOP, but the estuaring
test salinity was defined as 10 ppt.
Salinity data should be calculated
and reported for all test treatments.

o Total organic content of the
sediments was not measured in a

% Personal communication (June 2010). Mick DeGraeve and Dennis McCauley, Great Lakes Enviteh@Giemter, Traverse City, MI 49686.
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Attachment 1
Lower Passaic River Restoration Project
Hyalella aztecaEstuarine28-Day Survivaland GrowthToxicity Test
SOP QA-1467 Rev. 7g

Data Quality Element Verification Assessment

surrogate container at test start.

Special considerations for the impact of WS#20 19. Yes. The report narrative states that
estuarine conditions on Hyalella azteca WS#23 sediments with porewater salinity
toxicity datafrom WS#23 Footnote 2: SOP QA- values of > 5 ppt were tested using

1467 overlying water at 10 ppt. This was
19. Salinity in porewatewill be measured Rev.7g prepared using EnviroSystems-

prior to testing. Samples having a supplied natural seawater at 26 ppt and

porewater salinity of <5 ppt will be
tested using freshwater as the overlying
water. Samples with porewater salinity
> 5 ppt will be tested using0 ppt
salinity overlying waterDue to concern
regarding the usability oHyalella

adjusted at ATT to 10 ppt using
deionized water. No documentation of
the initial or final overlying water
salinity were provided in the report
package.

20. Yes.

aztecatoxicity data from the estuarine
section of the river where salinity levels
are >15 ppt, the interstitial salinity in th
sediment samples will be measured in
the laboratory, and the interstitial salinit
> 8 ppt will b adjusted to a range of 5 td
7 ppt before test initiations. The
adjustment will be performed by
replacing the overlaying freshwater in
cach beaker (the sediments will not be
manually mixed with fresh water) and
incorporating a salinity control into the *
test design.

e (Comparison of survival in the
negative control samples for the
Hyalella and Ampelisca toxicity
tests demonstrates comparable
results and that salinity adjustments
did not impact organism survival
Survival in the Hyalella estuarine
negative control was 91.3%;
survival in the Ampelisca estuarine
negative control was 93.0%.

This comparison is not possible.
WS#23 Footnote 2 states that the
Hyalella toxicity test results from
estuarine sampling areas will be
evaluated by comparing the
survival and growth results of the
negative control with a salinity-
adjusted control (the negative
control sediment for the Ampelisca
toxicity test, however, growth is
not an endpoint for the Ampelisca
test, therefore the growth
comparison is not possible.

20. The Hyalellatoxicity test results from
estuarine sampling arecas will be
evaluated by comparing the survival ang
growth results of the negative control
with a salinityadjusted control (the
negative control sediment for the

Ampeliscatoxicitytest).

e Salinity Control survival (compared to
survival of negative control for
Ampelisca abditdaoxicity test).

e Salinity Control growth (compared to
growth of negative control fodmpelisca

abditatoxicity test).
Test conditions: SOP QA- 21. Cannot be determined. The report
21. ParentHyalellaculture will be 1467 Rev. 7g narrative states that test organisms
MOD#2 were received from ARO and
Page 7 of 9
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Attachment 1
Lower Passaic River Restoration Project
Hyalella aztecaEstuarine28-Day Survivaland GrowthToxicity Test

SOP QA-1467 Rev. 7g
acclimated to 10 ppt salinity by the acclimated at AAT but the parent
CPG to generate successive history was not provided.
daughter individuals for testing. 22. Cannot be determined. It is not
22. Testorganisms will be selected fron possible to determine if test organisms
cultures of appropriate salinity were selected from appropriate salinity
(freshwater, <0.5ppt, or 10 ppt) hatches. The narrative states that test
depending on the porewater salinity organisms were acclimated to the SOP-
of an individual sample. specified water quality conditions prior
23. Eight replicates with 10 to testing but the salinity of water in
larvae/replicate chamber which organisms were hatched was not
24. Test organisms 78 days old. provided.
23. Yes.

25. Feed daily duringest ]
24. Yes. The report narrative states that

the test organisms were 7-8 days old.

25. Yes, the raw data directs, and the report
narrative states, that organisms were

fed daily.
Sample Handing WS#19 26. Cannot be determined. According to
26. Preservation < 4degrees Celsius MOD#3 the report narrative, sediments were

collected on October 13 and 14, 2009.

o They were received on ice at AAT on
27. HoldingTime: <8 weeks, preferably October 16, 2009. The temperature of

=14 Days the sediments upon receipt was not
provided in the report.

28. All toxicity testing will be 27. Yes. Sample testing began on
performed using the same two November 4, 2009, 22 days after
gallons of unsieved sediment. sample collection.

29. Samples will not be sieved prior to 28. Cannot be determined. The report
testing. narrative does not state that all toxicity

testing was conducted using the same
sediment samples (i.¢., both Hyalella
and Ampelisca). However, the custody
forms identified that samples were to
be used for testing both species.

29. Yes. The raw data sheets indicate that
sediment was not sieved prior to use.

30. Project sediments will be stored at 2
4°C and will not be prged with
inert gas once opened.

30. Yes. Upon receipt the samples were
refrigerated until testing was initiated
on November 4, 2009,

Comment on sample traceability:

Five sediment samples were tested
(LPRTO2F, LPRTO3A, LPRTOIF,
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Attachment 1
Lower Passaic River Restoration Project
Hyalella aztecaEstuarine28-Day Survivaland GrowthToxicity Test
SOP QA-1467 Rev. 7g

Data Quality Element Verification Assessment

LPRTO2A, and LPRT01G). The report
package did not include the custody forms fq
these samples. Accutest chain of custody
forms were included in the data package for
three AQ samples (09839, 09841, and 09842
and two soil samples (09843 and 09844).
Based on the report package, there is no
mechanism to match the custody form sampl
identification numbers to the reported samplq
values.
No custody forms were provided for the test
organisms
Delivery WS#30 31. Not assessed. The data report is not
31. Data turrraround time: 90 days (60 dated.
for testing and 3(for validation)
Validation WSH#36 32. Yes. Completed as specified.
32. Toxicitytesting data will not requirg
full data valdation. Toxicity data
will onlybe reviewed against the
acceptance limits provided in
Worksheets 12 and 28.
Usability WS#37 33. Usable with reservations. Holding
33. Usabilityof toxicity data is based on times, control treatment survival, dry
achieving sample holding times, weights, and all water quality criteria
acceptable water quality conditions except alkalinity and hardness met
during testing, and laboratory QAPP criteria.
control treatment survival and
growth criteria (sic).
Page 9 of 9
Battelle July 7, 2010

FOIA_07123_0006579_0080



VERIFICATION REPORT

Hyalella aztecaFreshwaterToxicity Test
for the
Lower Passaic River Restoration Project

1.0 INTRODUCTION

During October 2009, sediment samples were collected at locations along the Passaic River as
part of a Remedial Investigation/Feasibility Study (RI/FS) pursuant to the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA) and the S uperfund
Amendment and Reauthorization Act, as agreed to by the U.S. Environmental Protection Agency
(EPA) and a group of 73 companies, the Cooperative Parties Group (CPG), considered potentially
responsible for contamination in the lower Passaic River. O n behalf of the U.S. Army Corps of
Engineers (USACE) and U.S. EPA, Malcolm Pirnie, Inc. and its subcontractor, The Louis Berger
Group, Inc., provided oversight and collected and analyzed government split samples. Government
split sample data will be compaed to the parent samples collected by the CPG to determine if a bias
exists in the data produced by the CPG.

Sediment split sample toxicity testing was performed by American Aquatic Testing, Inc. (AAT)
according to the  Oversight Quality Assurance Proje ct Plan (QAPP) for Biological Sampling,
Community Surveys, and Toxicity and Bioaccumulation Testing dated August 6, 2009 and Field
Modifications No. 2 (October 15, 2009) and No. 3 (December 23, 2009). F ive freshwater Hyalella
azteca 28-day solid phase toxicity tests, representing amphipod exposure to Passaic River sediments,
were conducting by AAT for the Lower Passaic River Restoration Project.

2.0 VERIFICATION PROCEDURES

An independent verification of thédyalella foxiciftest conditions and results was conducted by
Battelle to verify that the test was conducted according to the QAPP and that the test results were
acceptable. Acceptability of thetoxicity test was assessed by comparing the AAT test procedures and
conditins vs. the project requirements. Test procedures and results were described in the AAT report
Lower Passaic River Freshwater Section Restoration Project Sediment Toxicity Testing - Hyalella
azteca (undated). The project requirementsfor the toxicity tess were defined in the following project
control documents:

o Oversight Quality Assurance Project Plan (QAPP) for Biological Sampling, Community
Surveys, and Toxicity and Bioaccumulation Testidugust 6, 2009)

e (APPField Modifications No. 2 (October 12009)
e  (APPField ModificationNo. 3 (December 23, 2009)

e Assessment Toxicity (28&Day) of Sediments to the Amphipod, Hyalella azteca based on
Survival and Growth — Project Specific Document (EnviroSystems, Inc. SOP QA-1467
Rev. 7g)

Toxicity testverification was initiated by identifying the test requirements defined in the above
documents. In particular, the QAPP Worksheets (W) #36 and 37 define the acceptance criteria as
those contained in WSs #12 and #28. In addition, The Louis Berger Group, Inc. statement of work
indicated that tests should be verified vs. the QAPP, field modifications, revised toxicity SOPs, and
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VERIFICATION REPORT

Hyalella aztecaFreshwaterToxicity Test
for the
Lower Passaic River Restoration Project

issues encountered. The test requirements were tabulated in a checklist (Attachment 1), which was used
to guide the review.

3.0 VERIFICATION RESULTS

According to the QAPP, toxicity test acceptability is based on the health of the organisms and the
acceptability of test conditionsWSs 12 and 28). The verification of these criteria is summarized below.
The checklist provided as Attdement 1 details the full test verification results.

1. Health of Organisms (Laboratory negative control)
The health of organisms based on the laboratory negative control is verified as acceptable
Average negative control survival wasR5% vs. the QAPPrequirement of 280%.

The health of organisms based on average dry weightof surviving organismsis determined to
be acceptable. The control treatment average dry weight was 0.427 mg vs. the QAPP
requirement of> 0.15mg per surviving individual However, dry weights were only determined
for organisms from samples with acceptable survival. This is a deviation from the SOP which
states “all surviving amphipods from an individual replicate are ... dried and ... weighed to the
nearest 0.01 mg.”

2. Health of Organisms (Laboratory positive control)
The health of organisms based on the laboratory positive control cannot be determined.
The reference toxicant test was run for 48  -hours with KCl rather than 96  -hours with
cadmium chloride as specified in SOP QA-1667 Rev. 7g. The 48-hour KCI toxicant test
LC50 (395.3 ppm) was within the laboratory historical control chart limits.

3. Acceptability of test conditions
The test conditions during the test are verified ascceptable,with the exception ofalkalinity
and hardness whichare Possibly Not Acceptableand the absence of salinity data.

¢ Dissolved oxygenconcentrations were 4.1 mg/L throughout the testand are acceptable
The QAPP states thatdissolved oxygen concentrationmust be > 2.5 mg/Lthroughout the
test.

e Temperaturs of overlying water ranged from 20.5 — 24.7°C throughout the test and are
acceptable The QAPP states thatdaily mean temperaturemust be within 23°C +1°C no
temperature valuemay exceed23°C £3 °C of the mean at any timg¢ and the instantaneous
temperaturemust always 23°C+3°C.All QAPPcriteria were achieved.

e Alkalinity concentration differences between test initiation and termination  ranged
between 14 and 40% and arc acceptable The QAPP states that alkalinity concentrations
should not vary by more than 50% during the testAll QAPP criteria were achieved.

e Hardnessconcentrationdifferences between test initiation and termination ranged between
0.0 [a questionable value]and 58% and are Possibly Not Acceptable The QAPP states
that hardness concentrations should not vary by more than 50% during the test. Inone
treatment (LPRT11A) hardness dropped by more than 50% 68%) and is unacceptable
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VERIFICATION REPORT

Hyalella aztecaFreshwaterToxicity Test
for the
Lower Passaic River Restoration Project

As discussed in the checklist(Attachment 1), his drop in hardness is unusualand should
be further examined by the testing laboratory . Changes in hardness will impact the
bioavailability of metals to the organisms. Further, both the initial and final hardness
values for Sample LPRTI 1C were recorded as 110 mg/L. Because the Chironomustest
with this sample registered a hardness drop a¥6% it appears that the final hardness value
for this Hyalellatreatment 1s a recording error.

e Ammonia concentration differences at test initiation ranged from 0.0 to 2.1 mg/L and
at test termination ranged from 0.0 to 0. 08 mg/L. The QAPP states that ammonia
concentrations should not vary by more than 50% during the test. However, these
values were too low to calculate meaningful percent differences. At these low levels,
ammonia concentrations were acceptable.

e Water quality conditions during the test were monitored at the frequency specified in the
QAPP and SOP with the ex ception that salinity was not measured during the test as
specified in the QAPP and SOP and that the total organic content of the sediments was not
measured in a surrogate container at the start of the test.  Water quality monitoring is
judged to be acceptable, however, the laboratory should calculate and provide salinity
values for all test treatments using thmeasured conductivity data

4.0  ASSESSMENT OF USABILITY

The Hyalella azteca freshwater test results are verified as acceptable with reservations.
Holding times, negative control treatment survival, dry weight results, and all water quality
criteria except hardness met QAPP criteria. The positive control was run for 48 hours with KC1
and was within laboratory control limits but the SOP specified t hat the positive control be a 96
hour CdCl test. For sample LPRT11A, hardness dropped more than 50% between test initiation
and termination and was not acceptable. No salinity data were reported for this test. Attachment

1 provides a full assessment of t he toxicity test procedures and results vs. the QAPP
requirements.
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Attachment 1

Lower Passaic River Restoration Project
Hyalella aztecaFreshwater28-Day Survivaland GrowthToxicity Test

SOP QA-1467 Rev 7g

Data Quality Element Verification Assessment

Test Design WS#10 1. Yes, as modified by Field Modification

1. Test approximatelyfive sediments WS#11 #3. It was not possible to V§rify that the
that are freshwater<5 ppt salinity WS#18 sediment samples tested usinglyalella
using theHyalella azteca 28day WSH#19 aztecawere collected fronn freshwater
survivaland growthtoxicity test WS#231 location becal.ls.e no data for. the i.nitial

2. Testing will followEnviroSystems MOD#3 porewater salinity was provided in the

SOP QA- report package.
SOP QA-1467 Rev.7g
. | 1467Rev.7g |5 ves, as modified by Field Modification
3. H aztecaorganisms for testing will L L .
. #3. Note: an additional, initial overlying
be purchased fromthe samesupplier .
. water replacement that was not describeq
used by EnviroSystem§ARO, Inc. )
o . in the SOP was conducted. 24 hours afte
ampton NH). H. aztecaorganisms . .
cp s D . sediment and overlying water was added
will include individuals acclimated .
to the test chambers, the overlying water,
to freshwater
o ) was removed and newfresh water was

4. Artificial substrate for controls will added to the sediment. The additional
be supplied by ARO and used to water replacement does not impact the
conduct one control sample test. test results because overlying water is

5. Freshwater will consisof a 50:50 renewed twice daily throughout the test.
(by Volume).mlx of natural water 3. Yes. The report narrative states that test
and re-constituted hard water createq organisms were supplied bARO and
by AAT using deionized water (this were heldunder test conditionprior to
requirementwas later superseded testing
when EnviroSystems Inc. sh1pped. 4. Yes. The report narrative states that the
freshwater toAAT). Freshwater will . e

. . control sample was tested using artificial
be filtered 100 um, prior to addition . . .
) sediment provided by EnviroSystems.
to reconstitute water. ]
6. Sediment samples wilhot be sieved > Yes. The report narrative states that
rior to testing overlying yvatemsed for exposurewas
P ‘ created usingnatural freshwater provided
by EnviroSystemsand reconstituted fresh
waterprepared by AAT. The report
narrative and raw data do not indicate ths
the freshwater was filtered
6. Yes. The report narrative and raw data
indicatethat sediment was not sieved.

7. The results of the toxicity test will WS#11 7. Yes. Significance vs. the control test wag
be statistically compared to determined using ANOVA and Dunnett’
comparable tests conducted with pairwise comparisas.
control sediment for control surviva
and/or growth.

8. Toxicity tests will be conducted WS#11 8. Yes, as modified by Field Modification
according to the government MOD#3 #3 and except as noted elsewheraiithis

! Field Modification #3 specifies that the changes to Worksheet #23 defined in the modification are applicable to spliteringtietesting conducted after

November 11, 2009. Ampelisca abditaoxicity testing was initiated on November 5, 2009, however, several of the modifications were discussed during a

meeting conducted on October 21, 2009.

Battelle
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Attachment 1

Lower Passaic River Restoration Project
Hyalella aztecdFreshwater28-Day Survivaland GrowthToxicity Test

SOP QA-1467 Rev 7g

Data Quality Element Verification Assessment

assigned lab SOPs, modified so that
test conditions are comparable to th
CPG assigned laboratory SOP.

checklist.

Health of Test Organisms via laboratory WS#12 9. Yes. Average survival was 97.5%.
negative control: WS# 28 10. Yes. The average dry weigh in the

9. Control sarvival: >80% SOP QA- control treatment was 0.427 mg.

10. Average dry wéght: > 015 mg per 1467 Rev.7g However, dry weights were only
surviving ndividual determined for organisms from

samples with acceptable survival. This
is a deviation from the SOP which
states “all surviving amphipods from
an individual replicate are ... dried and
... weighed to the nearest 0.01 mg.”
Health of Test Organisms via laboratory WS#i2 11. Cannot be determined. The reference
positive control (reference toxicant): WS# 28 toxicant test was run for 48-hours with

11. A 96-hour water onlystandard MOD#3 potassium chloride (KC1) rather than
reference toxicity test will be SOP QA- 96-hours with cadmium chloride.
conductedwith cadmium chloride 1467Rev.72 | 12, Cannot be determined. Salinity was
(CdCh) not measured in the reference toxicant

12. A separate reference toxicant test test. Initial conductivity ranged from
will be conducted for freshvater 276 pmhos in the controls to 3838
organisms umbhos in the 2000 ppm exposure.

13. The LC50 for a positive control test 13. Yes. The LCS0 for the 48-hour KCI
should be within the mean LC50 +2 reference toxicant test was 395.3 ppm.
chart. limits.

Acceptability of test conditions: WS#12 14. Cannot be determined. Conditions for

14. Overlying water quality (i.c., WS# 28 EnviroSystems tests were not available
freshwatervs. saline waterywill be MOD#3 for comparison. This assessment will
consistent with exposures conducteq SOP QA- be performed when ATT and
by EnviroSystems, Inc. 1467 Rev. 7g EnviroSystems data are compared.

15. Dissolvedoxygen: >2.5 mg/L 15. Yes. Dissolved oxygen (DO) was

16. Temperature(daily mean): 3°C 4.1 mg/.L throughout the test.
+1°C. No value exceeding limits of 16. Yes. During the test, temperatures
23°C 43 °C of the mean. ranged from 20.5 —24.7°C and the
Temperature (instantaneous): daily mean was always 23°C +1°C. No
23°C+3°C value exceeded of 23°C £3 °C.

17. Alkalinity, Hardness, and Ammonia 17. Possibly Not Acceptable.

Should not vary by more than 50% e  Alkalinity concentration differences
during the test between test initiation and termination
18. MonitoringRequirements: ranged between 14 and 40% and are
o  Water Quality ParameterDissolved accePtgble. The QAPP states that
. alkalinity concentrations should not
oxygen, pH,specific conductancg
Page 5 of 9
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Attachment 1

Lower Passaic River Restoration Project
Hyalella aztecaFreshwater28-Day Survivaland GrowthToxicity Test

SOP QA-1467 Rev 7g

salinity,and temperature.

Frequency Monitor overlying water for
each treatment dailyin one surrogate test
vesselfor each treatmenprior to
renewal

Water Quality ParameterTemperature
Frequency Monitor hourly in separate
test vessel.

Water Quality ParameterConductivity
Frequency daily prior to use in assay.

Water QualityParameter Alkalinity,
hardness, and ammonia.

Frequency Analyze in a surrogate test
vessel for each treatment atest start and
weekly thereafter.

SedimentQuality ParameterTotal
organiccontent (measured as loss on
ignition)

Frequency Measure in surrogate
containerfor each sediment

18.

Data Quality Element Verification Assessment

vary by more than 50% during the test.
All QAPP criteria were achieved.

Hardness concentration differences
between test initiation and termination
ranged between 0.0 [a questionable
value] and 58%. The QAPP states that
hardness concentrations should not
vary by more than 50% during the test.
In one treatment (LPRT11A) hardness
dropped by more than 50% (58%) and
is unacceptable. It is unusual that
there was no change in hardness for
Sample LPRT 11C between test
initiation and termination (110 mg/L)
because in the Chironomus test for this
sample the hardness dropped from 110
mg/L to 70 mg/L at test termination. In
general, drops in hardness are unusual.
Two potential explanations are (1) a
titration or calculation error in the
hardness measurement or (2) an error
in the preparation of reconstituted
water. Changes in hardness will
impact the bioavailability of metals to
the organisms.”

Ammonia concentration differences at
test initiation ranged from 0.0 to 2.1
mg/L and at test termination ranged
from 0.0 to 0.08 mg/L. The QAPP
states that ammonia concentrations
should not vary by more than 50%
during the test. However, these values
were too low to calculate meaningful
percent differences. At these low
levels, ammonia concentrations were
acceptable.

Yes. Water quality conditions during
the test were monitored at the
frequency specified in the QAPP and
SOP with two exceptions:

o No salinity data were measured or

calculated. Conductivity was
measured. No criteria are defined

Battelle
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Attachment 1
Lower Passaic River Restoration Project
Hyalella aztecalreshwater28-Day Survivaland GrowthToxicity Test
SOP QA-1467 Rev 7g

Data Quality Element Verification Assessment

for either salinity or conductivity
in the QAPP or SOP.

o Total organic content of the
sediments was not measured in a
surrogate container at test start.

Test conditions: SOP QA- 19. Cannot be determined. The report

19. ParentHyalellaculture will be 1467 Rev.7g narrative states that test organisms
acclimated to 10 ppt salinity by the MOD#2 were received from ARO and
CPG to generate successive acclimated at AAT but the parent
daughter individuals for testing. history was not provided.

20. Test organisms will be selected fron 20. Cannot be determined. It is not -
cultures of apropriate salinity possible to determine if test organisms
(freshwater, <05ppt, or 10 ppt) were selected from appropriate salinity
depending on the porewater salinity hatches. The narrative states that test
of an individual sample. organisms were acclimated to the SOP-

specified water quality conditions prior
to testing but the salinity of water in
which organisms were hatched was not
provided.

23. Feed daily during test 21 Yes.

21. Eightreplicates withl0
larvae/replicate chamber

22. Test organisms/-8 days old

22. Yes. The report narrative states that
the test organisms were 7-8 days old.

23. Yes, the raw data directs, and the report
narrative states, that organisms were

fed daily.
Sample Handing WS#19 24. Cannot be determined. According to
24. Preservation < 4 degrees Celsius MOD#3 the report narrative, sediments were

collected on October 27 and 28, 2009.
They were received on ice at AAT on
October 30, 2009. The temperature of
the sediments upon receipt was not
provided in the report. (Note that the
report narrative states that samples

25. HoldingTime: <8 weeks, preferably
<14 Days

26. All toxicity testing will be
performed using the same two
gallons of unsieved sediment.

27. Samples will not be sieved prior to arrived on October 16", but this does
testing. not agree with the sample custody
28. Project sediments will be stored at2 forms).
4°C and will not be purged with 25. Yes. Sample testing began on
inert gas once opened. November 24, 2009, 28 days after

sample collection.

26. Cannot be determined. The report
narrative does not state that all toxicity
testing was conducted using the same
sediment samples (i.¢., both Hyalella
and Chironomus). However, the
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Attachment 1
Lower Passaic River Restoration Project
Hyalella aztecalreshwater28-Day Survivaland GrowthToxicity Test
SOP QA-1467 Rev 7g

Data Quality Element Verification Assessment

custody forms identified that samples
were to be used for testing both
species.

27. Yes. The raw data sheets indicate that
sediment was not sieved prior to use.

28. Yes. Upon receipt the samples were
refrigerated until testing was initiated
on November 24, 2009.

Comment on sampling traceability:

Five sediment samples wereested
(LPRT11A, LPRTI11C, LPRT11D,
LPRTI11E, and LPRT16A. Accutest chain
of custody forms were inciuded in the data
package forfive soil samples 09910, 09911,
09912, 09913, and 099134 Based on the
report package, there is no mechanism to
match the custody form sample identificatior
numbers to the reportedample values.

No custody forms were provided for the test
organisms or freshwater There is no dated
signature on the custody forms relinquishing
samples collected on October 27, 2009.

Delivery WSH#30 29. Not assessed. The data report is not
29. Data turraround time: 90 days (60 dated.
for testing and 3(for validation)
Validation WSH#36 30. Yes. Completed as specified.

30. Toxicitytesting data will not requirg
full data valdation. Toxicity data
will onlybe reviewed against the
acceptance limits provided in
Worksheets 12 and 28.

Usability WS#37 31. Usable with reservations. Holding
31. Usabilityof toxicity data is based on times, control treatment survival and
achieving sample holding times, dry weight and all water quality criteria
acceptable water quality conditions except hardness met QAPP criteria.
during testing, and laboratory The positive control was run for 48
control treatment survival and hours with KCI and was within
growth criteria. laboratory control limits but the SOP

specified that the positive control be a
96 hour CdCl test. For sample
LPRTI11A, hardness dropped more
than 50% between test initiation and

Page 8 of 9
Battelle July 7, 2010

FOIA_07123_0006579_0088



Attachment 1
Lower Passaic River Restoration Project
Hyalella aztecalreshwater28-Day Survivaland GrowthToxicity Test
SOP QA-1467 Rev 7g

Data Quality Element Verification Assessment

termination and was not acceptable.
Salinity was not reported for this test.
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